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ABSTRACT 

Reliability of engineering system is very much essential in production industries. However accurate Reliability 
of a system or device is tedious if the number of components or items is large. But the decision has to be made whether 
to accept or reject a batch of items based on the reliability of the components and hence Reliability-based Sampling 
Plans indexed by operating reliability rate at the deflection point (RSP-RR) are developed using Exponentiated Log- 
logistic model. Tables and illustration are also provided for easy selection of the plan. The minimum sample size 
required for testing the sample units can be obtained using RSP-RR sampling plans. 
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1. INTRODUCTION 

The RSP-RR sampling plans are designed in such a way that they are more economical with respect to 
less test equipment, test monitoring and data recordings. The reliability, corresponding to the deflection point of 

the operating characteristic curve is denoted by p . Also, the point p T , at which the tangent at deflection point 

to the operating characteristic curve cuts the reliability axis is taken into account to measure the reliability rate of 
the sampling plan. 

2. LITERATURE REYIEW 

DevaArul(2002) has developed Mixed Reliability Sampling plans and Maximum Acquired Reliability 
Sampling plans. The log-logistic distribution has been studied in detail by Shah and Dave (1963) and Tadikermalla 
and Johnson(1982). Survival models based on the logistic and log-logistic distributions are given by O’Quigley 
and Struthers(1982). The other contributions are Ragab and Green(1984) Balakrishnan and Malik (1987), Kantam 
etal(2001) have developed sampling plans based on the log-logistic model. Kantam and Rosiah(1988) have 
developed truncated life tests for half logistic distribution. Schneider(1989) studied failure censored variable 
sampling plan for the lognormal and Weibull model. Fertig and Mann(1980) have developed life test sampling 
plans for the extreme value and Weibull distributions. Hosono etal( 1981) designed sampling plans for two- 
parameter exponential family. Reliability test plans for Exponential log-logistic distribution is given by K. Rosiah 
(2006). 

3. DESIGNING THE RELIABILITY SAMPLING PLAN 

The operating charactering function, where p m is reliability is given b 
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Differentiating with respect to p m twice and equating to zero, we get 
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The maximum reliability in the lot is given by, p = — (4) 

n 

In this plan S is the number of survival required for the acceptance of the lot from the sample of size n. 

4. THEOREMl 

The tangent to the power curve at the deflection point touches the reliability axis at 
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Proof 


Equation of tangent passing through 
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The root of the above equation is by equating P a (p t ) = 0 and the root is denoted by p T 
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At the deflection point, np =S 


Therefore, the point at which the tangent touches the reliability axis is given by 
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Pt 

Let the operating reliability rate be z =- 

P,n 
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This z is purely function of ‘s’. 

5. ALGORITHM 


( 8 ) 


Procedure for sentencing a lot or system 

Step 1: For the given operating ratio ‘z’, find the values of number of survival units ‘s’ from table one. 

Step 2: From table 2, find the value of n. Take a random sample of size n, and test them into life test for specified 
time t (type I censoring) 

Step 3: Count the number of specimens successful in the test. Let it be ‘x’. 

Step 4: If X > S then accept the lot. 


Step 5: If X < S then reject the lot. 


Table 1: The Values of Number of Survival Units ‘s’ and the Operating Ratio z are Tabulated 


s 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

z 

.2817 

.4027 

.4750 

.5155 

.5621 

.5919 

.6150 

.6360 

.6520 

.6670 


Table: 2 The Values of Sample size for 9 = 2 , Given the Test Time ‘t’, Average life < 7 {) 
and Number of Successful Units ‘s’ using Exponentiated Log-Logistic Distribution. 


f/<7 0 

F(t,cr 0 ) 

Pm 

Number of Successful Units 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

.63 

0.079 

.921 

1 

2 

2 

4 

5 

7 

8 

9 

10 

11 

.94 

0.221 

.779 

1 

3 

4 

5 

6 

8 

9 

10 

12 

13 

1.26 

0.375 

.625 

2 

3 

5 

6 

8 

10 

11 

13 

14 

16 

1.57 

0.506 

.494 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

2.36 

0.717 

.283 

4 

7 

11 

14 

18 

21 

25 

28 

32 

35 

3.14 

0.824 

.176 

6 

11 

17 

23 

28 

34 

40 

45 

51 

57 

3.93 

0.882 

.118 

8 

17 

25 

34 

42 

51 

59 

68 

76 

85 

4.71 

0.906 

.094 

11 

21 

32 

43 

53 

64 

74 

85 

96 

106 


By using table (2) one can readily obtain the sample size required for testing sample units. From the table, it is 
clear that, if the sample size increases then the reliability decreases. 

6. EXAMPLE 


Determine the reliability based sampling plan indexed with a reliability rate of z=.39 when average life of a 
product is lOOhrs, test time is 94 hrs, 9 = 2 . 
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Solution: t / <T 0 = .94, Using table 1, s=2, Using table 2, n=3. 

Procedure for sentencing the lot 

• Take a random sample of size 3 and put them into life tests for 94 hours 

• Count the number of successful units in the test. 

• If the number of successful units is less than 3, then reject the lot. 

• If the number of successful is greater than or equal to 3 then accept the lot. 

CONCLUSIONS 

In this paper, Reliability-based Sampling Plans indexed by operating reliability rate at the deflection point are 
developed using Exponentiated Log-logistic model. One can readily obtain the sample size required for testing sampling 
units. The sample size is less, and hence the plan is economical. Table 2 shows that, if the sample size increases then the 
reliability decreases, tables and illustration are also provided. 
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